The paper assesses the impacts of trade liberalization on macroeconomic variables and labor market indicators for the case of Brazil. The motivation is based on earlier debate on the role of trade liberalization in shaping out labor market outcomes in the well known Hecksher-Ohlin and Stolper-Samuelson (HOS) theorems. Countries that have adopted outer-oriented development strategies are reported to have reached higher rates of growth as compared to countries that have adopted the import substitution strategy [Krueger (1983 [Krueger ( ), (1988 ]. To address these issues for the case of Brazil, we use a computable general equilibrium (CGE) modeling approach to model the patterns of export growth by sector and their effects on macroeconomic and labor market indicators. The CGE modeling strategy allows for the investigation of inter-industry and employment linkages from export growth in particular sectors, productivity shocks, and export demand shocks. This methodology has been applied for a number of countries with different purposes and can offer a rich base of empirical simulations for analyzing quantitatively the effects of economic policies and external shocks on the domestic economy [Robinson et al. (1999) ]. Overall our results have shown that trade liberalization contributes to improve economic welfare by means of greater output, lower domestic prices, and higher labor demand, but that the benefits of this economic improvement tend be appropriated by the most skilled workers in the most trade-oriented sectors, what is against the predictions of the HOS theorems.
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The Impacts of Trade on the Brazilian Labor Market: A CGE Model Approach
Introduction
Earlier debate on the role of trade liberalization in shaping out labor market outcomes is based in the well known Hecksher-Ohlin and Stolper-Samuelson (HOS) theorems. The Heckscher and Ohlin model establishes that a country has comparative advantage in the production of goods that are intensive in the relatively more abundant production factor, as this factor is relatively cheaper. Thus, there should be a comparative advantage in the production of capital-intensive goods in countries where capital supply is large, whereas the production of labor-intensive goods should be more advantageous to countries with abundant labor supply. Starting from the picture proposed by Heckscher and Ohlin, the theorem of Stolper and Samuelson explains the effects of free trade on income distribution among production factors. Its basic result is that protectionism increases the returns of the scarce production factor -labor in developed countries, and capital in developing countries.
An important prediction of the HOS model for developing countries is that openness shifts the production composition towards more labor abundant industries, thus increasing the demand for labor. Also, labor inputs in exportables tend to increase. There are, thus, reasons to believe that the trade regime affects the demand for labor. One arena in which this issue takes place is the import substitution vs. export promotion contention. This contention is rooted in discussions about the idea that trade regimes are more conducive to development based on arguments such as infant-industry, specialization in primary commodities, and price and income inelasticity of demand for commodities.
Case studies have shown that an important consequence of the import substitution strategy was that it implied in the protecting the economy from the rest of the world through import licenses, bans on imports of several products, exchange rate controls, and other mechanisms. In such an environment, protection induces the production of capital intensive goods that would not be usually seen under free trade, thus impacting positively the demand for capital. Consequently, the expectations of the supporters of the import substitution strategy that employment would rise as a consequence of the growth of industry was not observed due to the growth of capital intensive industries [Prebisch (1964) ; Baer and Herve (1966) ].
Countries that have adopted outer-oriented development strategies are reported to have reached higher rates of growth as compared to countries that have adopted the import substitution strategy [Krueger (1983 [Krueger ( ), (1988 ]. Krueger sustains that there are two hypotheses sustaining how outer-oriented trade impacts development. Firstly, through the way trade enhances macroeconomic variables that affect growth. Secondly, through microeconomic variables and their impacts on incentives, resource allocation, degree of competition and industry structure. Accordingly, empirical evidence shows that the trade regime may strongly affect growth and productivity. It is also claimed that open regimes benefit employment through the growth of labor-intensive industries and exports due to comparative advantage, and that there are less government intervention, distortions and rigidities in the labor markets of more open countries, what may improve employment levels and international competitiveness. It follows from this argument that in the labor markets of the least interventionist countries, macroeconomic adjustments are primarily perceived by relative wages and therefore unemployment would be relatively lower as compared to that observed in the labor markets of the more interventionist countries [Edwards (1998) ].
Different trade strategies also affect factor prices through the composition of output. In import substitution regimes, investments directed to capital-intensive sectors at levels not usually seen under free trade drive up the prices and costs of capital and skilled labor. In more open economies, the opposite is observed, as the returns to education of the unskilled tend to increase. Therefore, income distribution and wage differentials are directly affected by the trade regime, as posed by the HOS model.
For the sake of summary, therefore, it seems that different trade regimes may have different impacts on the labor market of developing countries. As thoroughly investigated by Krueger (1983) , openness can contribute to both higher employment levels of unskilled workers and lower income and wage inequality. Whether and how it prevails nowadays, especially for middle-income countries, remains as an empirical question.
In this paper, we will be concerned with the impacts of trade on employment and wage levels for the case of Brazil. To address these issues, we use a computable general equilibrium (CGE) modeling approach to model the patterns of export growth by sector and their effects on macroeconomic and labor market indicators. The CGE modeling strategy allows for the investigation of inter-industry and employment linkages from export growth in particular sectors, productivity shocks, and export demand shocks. This methodology has been applied for a number of countries with different purposes and can offer a rich base of empirical simulations for analyzing quantitatively the effects of economic policies and external shocks on the domestic economy [Robinson et al. (1999) ]. Barros et al. (2001a) have applied it to the case of Brazil to investigate the impact of trade liberalization on the distribution of income and poverty levels, while Barros et al. (2001b) applied it to assess the effects of minimum wage changes on poverty.
The model we use has been developed by Robinson et al. (1999) and adapted for the case of Brazil by Barros et al. (2001a) . Specifically, we will attempt to investigate whether an increase in exports can raise the levels of employment and wages in Brazil. Additionally, we will try to identify what sectors are likely to be the leaders in a growth strategy based on exports, and what are the implications of such strategy for labor demand. Are the leading sectors labor or capital intensive? Do they favor skilled or unskilled labor?
The paper is structured as follows. After this Introduction, Section 2 presents an empirical background on the effects of trade liberalization on the labor markets of developing countries. Section 3 offers a general description of the main features of the model highlighting the general equilibrium block of economic relationships, the logic of the behavior of the labor market and process of income transfers amongst the agents. Section 4 describes the empirical implementation strategy and Section 5 the analysis of the simulation results. Finally, Section 6 presents the conclusions that, in line with previous results in the literature, point that, at least for the case of Brazil, trade liberalization has had limited impact on wages and employment.
Empirical Evidence for Developing Countries
The increase in wage inequality and unemployment in several countries over the last two decades has been attributed to the change in the structure of labor demand in favor of the skilled workers. This is reflected in the overall increase in the returns to education for skilled labor and in some countries in the rise of unemployment among individuals with less qualification [Freeman (1995) ; Gottschalk and Smeeding (1997) ]. The issue is still far from solved as recent empirical studies show that trade liberalization in developed and developing countries is associated with an increase in the returns to human capital and a worsening in the wage distribution [e.g., Robbins (1996) ]. Economists, however, do not agree on the causes of the change in the structure of labor demand.
The controversy is based mainly on the HOS model and on the recent wave of technological innovations, that has had strong impacts on the structure of labor demand.
1
To the extent that developing countries have abundant unskilled labor, the increasing inequality is puzzling. In accordance with the HOS, developing countries should specialize in the production of goods intensive in unskilled labor, thus increasing the relative demand for this factor and reducing wage differentials. This raises doubts about the capacity of the importance of the HOS model to explain, at least in the short term, the rise of wage inequality in developing countries. An alternative hypothesis suggests that the recent opening to trade observed in several developing countries unchained a simultaneous process of technological modernization and increase of capital stock, provoking a positive impact in the demand for skilled labor and the consequent increase in the returns to human capital and in the dispersion of wages.
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In general, empirical research shows that the impact of trade liberalization on wage inequality in developed countries is modest. This can be partly explained by the small proportion of products imported from developing countries [Krugman (1995) ; Desjonqueres et al. (1999) ]. Although the empirical findings for developing countries are mixed, there is growing empirical evidence showing that openness is being associated with an increase, not a decrease, in the relative demand for skilled workers and rising wage inequality, thus rejecting the predictions of the HOS model [Robbins (1994) , (1995); Robbins and Gindling (1999) ; Beyer et al. (1999) ; Hanson and Harrison (1999) ; Cragg and Epelbaum (1996) ; Feenstra and Hanson (1997) , inter alia].
Empirical evidence on the effects of trade openness on employment in developing countries has also found unexpected results in light of the HOS model. If developing countries are full of unskilled workers, openness will lead to an expansion of employment of unskilled labor intensive sectors, which are supposed to dominate their economies, thus increasing employment. Márquez and Pagés (1997) estimated labor demand models with panel data for 18 Latin American countries and found that trade reforms had a negative effect on employment growth. Currie and Harrison (1997) and Revenga (1997) have analyzed the cases of Morocco and Mexico, respectively, and found a modest impact of reductions in tariff levels and import quotas on employment that was partly due to firms cutting margins and raising productivity.
It seems that while Latin American and other countries have experienced an increase in wage dispersion after trade liberalization, East Asian countries have observed an improvement in income inequality indicators after a strong export-led strategy was introduced in the 1960s and 1970s. In line with this view, Wood (1994 Wood ( , 1999 has found evidence on rising demand for unskilled labor and a decline in wage inequality in South 1 This literature is known as the skill-biased technological change (SBTC) hypothesis. It is claimed that labor demand in many advanced economies has shifted away from unskilled workers toward skilled workers as a consequence of technologies that require less workers but more qualifications [Berman et al. (1994); Berman et al. (1998) ]. The SBTC hypothesis has no direct link with trade, at least in the case of developed countries, although the same does not seem to be true for developing countries. The SBTC hypothesis is seen as the main theoretical alternative to the view that trade is the key cause of the rising wage inequality 2 For a review of the literature on trade liberalization and labor markets in developing countries, see Arbache (2002) .
Korea, Taiwan and Singapore following trade liberalization. These cases are consistent with the hypothesis that the integration of developing countries to the international economy is accompanied by a reduction in income inequality and greater employment as claimed by Krueger (1983 Krueger ( , 1988 . This apparent contention among experiences suggests that the issue is an empirical matter rather than only a theoretical puzzle.
Empirical Evidence for Brazil
A selective summary of the empirical findings for Brazil is presented in this section. Green et al. (2001) found a substantial rise in the returns to college education in Brazil following trade liberalization that is apparently due to rising relative demand for college educated workers. However, contrary to what has been found for other developing countries, overall wage inequality remains unchanged. They show that the small proportion of college educated workers and the rise of wages of illiterate workers contributed to the result. Barros et al. (2001a) used a computable general equilibrium analysis to assess the effects of trade liberalization on Brazilian labor markets and also found no significant impacts of openness on income inequality. Arbache and Corseuil (2000) investigated the relationship between inter-industry wage premium and industry employment shares in Brazilian manufacturing and trade, proxied by tariffs, import penetration and export intensity. They found that employment shares are negatively associated with import penetration, and this effect is stronger for industries intensive in unskilled labor. They have also shown that the inter-industry wage premium is positively associated with import penetration. Arbache and Menezes-Filho (2000) also found a positive relationship between the inter-industry wage premium and tariff reductions in Brazil. They have shown that product market rents are strongly affected by trade liberalization, and that part of the rents are distributed to the labor market in the form of a higher wage premium through increasing productivity. Menezes-Filho and Rodrigues (2001) decomposed into intra-and interindustry the labor demand and wage shifts of skilled and unskilled workers. They have shown that most of the changes in labor demand in favor of skilled workers were observed intra-industry, i.e., changes due to technology and not to production composition. Maia (2001) used input-output analysis to investigate the impact of trade and technology on skilled and unskilled labor demand in Brazil before and after trade liberalization. Her findings are summarized in Table 1 . She found that trade destroyed more unskilled than skilled jobs; technology was responsible for the creation of a very large proportion of the skilled jobs, while it destroyed millions of unskilled jobs. A deeper decomposition has shown that skilled labor component of exports increased more than unskilled, and that the rise of labor productivity was the main source of destruction of unskilled jobs. Overall, the available results for Brazil are not in accordance with the main predictions of the HOS model. 
Model description
In this section we present a brief description of the model we have used to asses the impact of trade liberalization on macroeconomic and labor market indicators in Brazil. The model solves endogenously for quantities and prices, and for the income of institutions and disaggregates the production factors and institutions as an attempt to capture the distributive impacts of economic changes. The labor factor is divided into eight categories reflecting the different types of labor force -given by their status of labor contract -and schooling (see appendix for details). Families are divided into nine categories according to income, degree of urbanization, and head of household. This disaggregation captures the different impacts economic reforms have on the labor market and income distribution and the different sources of income, respectively.
In Robinson et al. (1999) , the model is presented in way that follows the pattern of income generation in the economy: from activities and commodities, to factors of production, to institutions, and back to activities and commodities again. 3 In the adaptation to the Brazilian economy carried out by Barros et al. (2001a) there are 841 equations and endogenous variables. The price equations are presented first, followed by equations that describe production and value-added generation. Next are equations that describe the mapping of value added into institutional income. The circular flow is then completed by equations showing the balance between supply and demand for goods by the various agents. Finally, there are a number of system constraints that the model economy must satisfy. These include both market clearing conditions and the choice of macro closure for the model. It is also worth mentioning that this core CGE model is static, with the economy wide capital stock fixed exogenously. Within this single period, the model does generate savings, investment, and the demand for capital goods. However, by assumption, these capital goods are not installed during the period, so that investment simply represents a demand category with no effect on supply in the model. Hence, the heterogeneity of capital is of limited importance in the static model.
The General Equilibrium Block
As described by Barros et al. (2001a) , the production function of the model employs three factors: labor, capital and intermediate inputs. The function is specified in three stages. In the first stage, the different types of labor (F l ) are aggregated in a Cobb-Douglas labor demand function (L) for each sector (i):
In the second stage, aggregate labor factors and capital (K) are linked through a CES function to obtain the value added for each sector (X i ):
Finally, in the third stage, value added is associated to intermediate inputs through a Leontief function of the following form:
The firm maximizes profits and the prices of inputs, production factors and output are fixed. Profit maximization is carried out with the technological constraints specified in the production function. Thus, as a result of the maximization, wages equal the marginal productivity of labor.
There are 20 sectors in which the production can be either exported or sold domestically. The producer takes the decision as to where to sell his output based on the comparison of the domestic and international prices, besides considering a restriction related to the capacity of redirecting this output to different markets. Consumers, on the other hand, choose amongst domestic or imported goods, that are considered as perfect substitutes [see Armington (1970) ].
The Labor Market Behavior
The adjustment rule for the labor market proposed for this model incorporates a feature that ensures the existence of involuntary unemployment in equilibrium. Barros et al. (2001a) considered two alternatives for that purpose. The first is based on the hypothesis of wage rigidity that establishes that nominal wages are fixed exogenously. Thus, the adjustment in the labor market would be reached via changes in employment levels. In the model we use, 4 out of 8 labor markets operate according to this rule: formal rural, low skill urban formal, low skill public workers, and high skill public worker.
The second alternative represents a negative relationship between the unemployment rate and the wage level, such as in the wage curve literature. 5 The idea is consistent with efficiency wage arguments or trade union wage bargain stories. In the first case, the firm motivates workers to be efficient by means of attractive salaries. However, in a situation of high unemployment, workers tend to be efficient by fearing losing their jobs and the firm does not need to increase wages to encourage efficiency. In the second case, the firm may be forced to increase wages in periods of low unemployment, as trade union bargaining power tends to increase in these situations.
Thus, the wage curve rule establishes that firms take into account the state of the outside labor market at the moment of defining the wages of their labor force. If competition for a job is big (high unemployment rates), the firm can offer low wages. Therefore, Barros et al. (2001a) assumed that middle and high skill workers in the formal urban sector, as well as the low and high skill workers in the informal sector, have their wages fixed according to this rule.
It is important to stress that the labor market closure is made per type of labor, rather than per sector. Thus, in a first stage the model defines the levels of employment, wage and unemployment for each aggregate type of labor in the different sectors of the economy. To define the levels of employment and wage of each type of labor in each sector it is necessary to assume another behavioral rule for the labor market. This new rule assumes sector segmentation in the labor market by including an exogenous variable that represents differences in relative wages for each sector. The average wage for each type of work is then used to determine the wage of this type of work in each sector. With this, the employment level for each type of work in each sector is determined by means of the labor demand function for each type of labor and sector.
The Block of Income Transfer
In the second block of the model, the formation of the income flows appropriated by families, firms, government and rest of the world are considered. This process considers the definition of the income distribution generated in the productive process and the transfers amongst the economic agents.
The income distribution is generated by attributing the remuneration of capital to firms and the remuneration of labor to families. The distribution of earnings of the 8 types of labor among the 9 types of families is made according to the composition of these families. The government acts in this process by promoting the redistribution of the income generated in the production process through tax collections from firms and families, tariffs levied on imported goods and social security contributions. After collecting this revenue the government then redistributes it among the families by means of retirement pensions and other government transfers. Transfers to firms are made by means of interest payments on public bonds and consumption of goods.
The government finances its expenditures with tax collections and external savings. The government's income flow is defined as the amount of money requested to close the balance of payments with the balance observed for the base year in the model. Any positive excess balance is considered as government savings, that together with household savings, forms the amount of resources spent in the form of investments.
Empirical Implementation Strategy
In this section, we use the multisectoral CGE model developed with GAMS using data for Brazil and apply it to the analysis of three different simulations regarding the effects of trade liberalization measures on labor market outcomes. The GAMS code with the calibration of the model has been developed by Samir Cury and is the same used in Barros et al. (2001a) . The Social Accounting Matrix (SAM) uses data from the Brazilian Institute of Geography and Statistics (IBGE) for 1996 and has been kindly provided by IPEA for the purposes of this paper.
The empirical implementation of the model follows two different stages. In the first stage, the model is solved for the base year without the imposition of any changes in the parameters or exogenous variables. Thus, the optimal solution of the model must replicate the original values of the variables for the base year. At the end of this stage, the base-year values are saved for comparison with the results of the simulations which are implemented in the second stage.
In the second and final stage, a set of exogenous variables and/or parameters is modified to mimic a given policy, in our case a trade-liberalization-oriented policy. The model is then solved to find the solution compatible with the modifications in the base model. In this stage, an additional program in GAMS is necessary to list the results of the policy simulations and those of the base year.
The rationale of our three simulations is explained below.
Simulation 1
The first simulation replicates an exercise that has already been implemented by Barros et al. (2001a) that consists of imposing the average 1990 import tariff structure onto the structure of output of the 42 sectors represented by the model. The process of trade liberalization in Brazil actually began in 1990 with the reduction of a series of non-tariff barriers and a gradual reduction of import tariffs. However, as the tariffs were not immediately reduced in 1990, this simulation actually represents a closure of the economy. By looking at the results of this simulation we can then observe if the process of trade liberalization put in place up to 1996 effectively contributed to an improvement in welfare and in the overall structure of the Brazilian labor markets.
Simulation 2
The second simulation imposes a 20% increase in the exports of the sectors which use more skilled labor in their production processes. The choice of these sectors was based on the comparison of each sector's average years of schooling with the overall average; the sectors which were above the overall average (6.64 years) were considered the most dynamic and, therefore, had their exports raised by 20% in the simulation.
Simulation 3
The third set of simulations assesses the effects of a productivity shock of 10% in the variables of the model. The idea is to investigate inter-industry and employment linkages following a productivity shock, examining what sectors are likely to be the leaders in terms of output and employment generation, how exports and imports react, and whether the implied effects will favor labor or capital intensive sectors, skilled or unskilled labor.
Analyzing the Simulation Results
Before looking at the results of the simulations, it is appropriate to highlight some of the macro variables of the model in terms of the importance of trade and output. Table 1 shows the structure of trade and output in the Brazilian economy in 1996, the base year for the model. The 43 sectors are distinguished and only 3 of them are not tradable (public utilities, construction, and rental services). The importance of trade in the remaining sectors varies substantially, ranging from nearly closed in agriculture, transportation, family services (exports are nearly 1% of output and imports 1% of domestic supply), to high net exporters in mineral extraction, non-iron metallurgy, shoes and leather products, coffee, and vegetable oils (exports are above 20% of output), and high net importers in petroleum and gas, electronic equipment, machinery and tractors (imports are above 20% of domestic supply). The remaining sectors present a degree of openness that ranges from 2% to nearly 20% in terms of the shares of exports to output and imports to domestic supply. Note that the CES substitution elasticities are higher for commerce, transportation and service sectors. Table 2 summarizes the macroeconomic effects of the experiments and Tables 3 to 5 report the sector results separately. We will analyze first the aggregate results. In aggregate terms, the experiment of imposing the 1990 tariff onto the output structure of 1996, which is the same of closing the economy, provoked more inflation and stagnation, with the GDP deflator raising by 3.66% in relation to the base year and a GDP growth rate of only 0.04%. Tariff revenues increase substantially by 122% due to a higher tariff rate, but government savings decline by 10.76%. Indirect taxes, real fixed investment, household savings and the government total savings increase with the rise in import tariffs. The aggregate impact on the labor market is positive, with an overall reduction in unemployment for all types of labor and a widespread increase of roughly 3.5% in real average household income for all families.
The second experiment corresponded to an increment of 20% in the exports of the skilled labor intensive sectors. These sectors appear in Table A .1 of the annex and, as affirmed earlier, were selected if the number of schooling years of their labor force was above the average for all sectors (which was equal to 6.64 years). In this simulation, domestic inflation rates fall by 0.26% and real GDP rises by 0.53%. As for the other macroeconomic variables, there was a reduction in government and household savings of 0.68% and 0.1%, respectively, and drops in indirect taxes, fixed investment and tariff revenues. This was accompanied by an overall rise in the real average income of all families and distinct effects in terms of unemployment. The increase in average incomes, however, was differentiated by type of family. The larger increases were observed for middle to high income families in both the rural and the urban sectors. As for the behavior of unemployment, while low skill informal workers and high skill formal sector workers had their unemployment rates raised, with more emphasis for the low skill informal workers, those with low to middle skills in the formal sector and the skilled workers in the informal sectors experienced reductions in their unemployment rates.
To investigate how the economy would react to a productivity shock, simulation 3 imposed a 10% rise in the shift parameter of the production function of the model. In this experiment, greater efficiency contributes to lower prices by dropping the inflation rate by 7.7%. Real GDP increases by nearly 10%, as a direct result of the change in the production function. Fixed investment, tariff revenues, indirect taxes and the government's total revenues all increased with the productivity shock. As for the labor market variables, we notice a fall in the unemployment rate of the highly skilled workers in the formal sector and an increase in unemployment for the other workers. Real average household incomes increase for all families.
The Sector Results
The sector results for each simulation appear in Tables 3 to 5 . In the first simulation, the effects of reducing the degree of openness of the economy back to 1990 levels were noticed in output, exports, imports, domestic prices, and labor demand (Table 3) . Overall, imports varied less than exports, as the former are usually more inelastic due to sectoral linkages in terms of usage of foreign goods as intermediate and capital inputs. As the results of this simulation show, as tariff rates increase, production costs tend to increase, turning exports more expensive and provoking a rise in domestic prices. All of the sectors which experienced falls in output had a decline in their demand for labor, but the change in labor demand was more pronounced than the variation in output. Sectors which are more prone to trade, such as rubber industry, petroleum and gas, shoes and leather products, had the largest variation in labor demand, while the less dependent sectors showed little variation in employment. This overall result seems to support the idea that trade liberalization tends to favor employment in the sectors that are already trade-oriented, as pointed out in previous work for the case of Brazil [e.g., Maia (2001) ].
To investigate further that possibility, our second simulation promoted an increase of 20% in export levels in the sectors that use skilled labor. The results of this simulation are reported in Table 4 and show that despite the 20% increase imposed in exports, the output of the skilled-labor intensive sectors varied little, and that labor demand varied in the same direction as output. Most of the sectors experienced falls in domestic prices, probably due to economies of scale, but a few sectors had their domestic prices increased. Overall, the most trade-oriented sectors had the largest variations in labor demand, as in the cases of siderurgy, non-iron metallurgy, other chemicals, electrical equipment, and electronic equipment. In some cases, mostly where imports represent a significant share of domestic supply, the increase in exports had the effect of depressing output, as in the cases of noniron metallurgy, petroleum and gas, and refinery and non-petrochemicals. Despite this negative effect, the results of this simulation appear to confirm our view that a export-led strategy in Brazil benefits mostly skilled-labor intensive sectors with a possible side effect of increasing inequality and wage dispersion in the labor market.
Our final simulation consisted of implementing a productivity shock of 10% by means of a change in the shift parameter of the production function. The results of this exercise appear in Table 6 and show no surprises. Following the productivity shock, domestic prices fall in all sectors, reflecting more efficiency and lower costs per unit of output. Greater efficiency also helped to increase output in all sectors. The increase in output was accompanied by rises in both exports and imports, and greater labor demand for most of the sectors. As expected, however, labor-intensive sectors experimented a reduction in labor demand, as in the cases of, for example, agriculture and livestock, paper and graphics, textile industry, apparel, tobacco, preparation of meat, and others.
Conclusions
This paper has investigated the impacts of trade liberalization on Brazilian labor markets by means of a computable general equilibrium modeling strategy. This methodology provides a versatile empirical simulation laboratory for assessing quantitatively the outcomes of economic policies and external shocks on the domestic economy. In the case of this paper, we have tried to assess, specifically, whether a rise in exports is likely to yield a rise in employment and income in Brazil, using data from the social accounting matrix of 1996.
We have implemented three simulations that have attempted to investigate the impacts of an overall tariff increase to 1990 levels, the results of a selective export promotion policy oriented to skilled-labor-intensive sectors, and the impacts of a productivity shock on the economy. The simulations aimed at investigating: (i) what sectors are most likely to be the leaders in a growth strategy based on exports, and how labor demand would respond to such strategy; (ii) whether the leading sectors are capital or labor intensive; and (iii) whether the leading sectors favor skilled or unskilled labor.
The results of the simulations confirmed previous findings in the literature that trade liberalization has a limited capacity to affect labor market outcomes in Brazil, what is against the main predictions of the HOS theorem [e.g., Maia (2001) , Moreira and Najberg (1998) ; Barros et al. (2001a) ], and suggest that exports may not be seen as a panacea for rising the employment level of less-skilled workers. This is in accordance with a recent finding that shows that one of the main determinants of international competitiveness of Brazilian firms is the average years of schooling of the labor force [Arbache and DeNegri (2001) ].
Overall our results have shown that trade liberalization contributes to improve economic welfare by means of greater output, lower domestic prices, and higher labor demand, but that the benefits of this economic improvement tend be appropriated by the most skilled workers in the most trade-oriented sectors. Future research should concentrate on the investigation of the effects of a trade liberalization strategy on poverty and inequality 
